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Report 



Abstract of JP91 61 707 
PROBLEM TO BE SOLVED: To optionally 
adjust a temperature for many hours up to 
reaching a sample chamber pressure condition 
at sample observing time from an atmospheric 
pressure condition by easily setting and 
adjusting a low temperature not higher than (-) 
20 deg.C. SOLUTION: In a scanning electron 
microscope having a means to observe a 
sample 3 by putting it in a cooling condition 
and a sample cooling observing device of its 
similar device, a heating means 20 to adjust a 
sample temperature is arranged in the vicinity 
of a member on which the sample 3 is place, 
and the heating means 20 is composed of a 
member 21 which can optionally heat it up to 
reaching a sample chamber pressure condition 
at sample observing time from an atmospheric 
pressure condition. The heating member 21 is 
composed of a heating element composed of a 
platinum wire and an insulating material and a 
case to shield the heating element, or is 
composed of a heating element composed of a 
nichrome wire and an insulating material and a 
case to shield the heating element. 
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[Title of the Invention] 

Sample cooling and observing apparatus 
[Abstract] 
[Object] 

To provide a sample cooling and observing apparatus capable of easily 
setting and controlling a low temperature of -20°C or less and capable of 
performing prolonged temperature control even under a pressure ranging from 
atmospheric pressure to sample chamber pressure at the observation time of 
the sample. 

[Means for Achieving the Object] 

A sample cooling and observing apparatus for a scanning electron 
microscope and its similar device, having a means for observing a sample 3 in a 
cooled state, comprises, near a member on which the sample 3 is placed, 
heating means 20 for controlling the temperature of the sample 3. The heating 
means 20 is constituted by a material 21 capable of optionally heating the 
sample under a pressure ranging from the atmospheric pressure to sample 
chamber pressure at the observation time of the sample. The heating member 
21 comprises a heating element constituted by a platinum wire and an insulator 
and a case for shielding the heating element or comprises a heating element 
constituted by a nichrome wire and an insulator and a case for shielding the 
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heating element. 
[What is Claimed is:] 

[Claim 1] A sample cooling and observing apparatus for a scanning electron 
microscope and its similar device, having a means for observing a sample in a 
cooled state, comprising, near a member on which the sample is placed, 
heating means for controlling the temperature of the sample, wherein 

the heating member is constituted by a material capable of optionally 
heating the sample under a pressure ranging from the atmospheric pressure to 
sample chamber pressure at the observation time of the sample. 
[Claim 2] The sample cooling and observing apparatus according to claim 1 , 
wherein 

the heating member comprises a heating element constituted by a 
platinum wire and an insulator and a case for shielding the heating element. 
[Claim 3] The sample cooling and observing apparatus according to claim 1 , 
wherein 

the heating member comprises a heating element constituted by a 
nichrome wire and an insulator and a case for shielding the heating element. 
[Claim 4] The sample cooling and observing apparatus according to claim 1 , 
wherein 

the heating member is constituted by a ceramic heater. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a scanning electron microscope and its 
similar device and, more particularly, to a sample cooling and observing 
apparatus suitably applied to the scanning electron microscope. 
[0002] 
[Prior Art] 

So-called a scanning electron microscope (SEM), which is a device that 
irradiates a sample with a focused electron beam to scan the sample so as to 
obtain a scan image based on a signal obtained from the sample is now 
increasingly required to allow observation of a sample in a live state as possible. 
As one method for realizing this, so-called a sample cooling and observing 
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apparatus for observing a sample in a cooled state is being used. As another 
method, there is being used a method in which observation is carried out by 
reducing the pressure in a sample chamber to a low vacuum condition of about 
1 to 270 Pa to reduce evaporation from the sample as much as possible. 
Further, a method combining the above two methods is also being used. Some 
samples, such as a polymeric material and a low melting point material are 
required to rapidly be cooled to a low temperature of -20°C or less and be kept 
at a constant temperature for observation and, thus, it is desirable that the 
cooling and observing apparatus has a possibly excellent responsiveness. 
Further, it is desirable that temperature can easily be controlled even if the 
pressure in a sample chamber is reduced to a low vacuum condition of about 1 
to 270 Pa, or even if the pressure of the sample chamber is returned to an 
atmospheric pressure. The prior arts do not take this issue into particular 
consideration, and a sample cooling and observing apparatus according to the 
prior arts has drawbacks that it is difficult to make the setting of a temperature 
of -20°C or less and that when the pressure in a sample chamber to a low 
vacuum condition of about 1 to 270 Pa, the life of a heating member for 
temperature control is significantly reduced due to burnout. 
[0003] 

[Object(s) of the Invention] 

The present invention has been made to eliminate the drawbacks 
mentioned above and an object of the present invention is to provide a sample 
cooling and observing apparatus capable of easily setting and controlling a low 
temperature of -20°C or less and capable of performing prolonged temperature 
control even under an atmospheric pressure condition. 
[0004] 

[Means for Achieving the Object(s)] 

To achieve the above object, according to an aspect of the present 
invention, there is provided a sample cooling and observing apparatus for a 
scanning electron microscope and its similar device, having a means for 
observing a sample in a cooled state, comprising, near a member on which the 
sample is placed, heating means for controlling the temperature of the sample, 
wherein the heating member is constituted by a material capable of optionally 
heating the sample under a pressure ranging from the atmospheric pressure to 
sample chamber pressure at the observation time of the sample. The heating 
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member comprises a heating element constituted by a platinum wire and an 
insulator and a case for shielding the heating element or comprises heating 
element constituted by a nichrome wire and an insulator and a case for 
shielding the heating element, or the heating member is constituted by a 
ceramic heater. 
[0005] 

With the above configuration, it is possible to provide a sample cooling 
and observing apparatus capable of easily setting and controlling a low 
temperature of -20°C or less and capable of performing prolonged temperature 
control even under an atmospheric pressure condition. 
[0006] 

[Embodiment] 

A concrete embodiment of the present invention will be described below 
in detail with reference to the accompanying drawings. 
[0007] 

FIG. 1 shows an embodiment of the present invention. 

[0008] 

In FIG. 1 , an electron beam 2 focused by an objective lens 1 is scanned 
on a sample 3, and a secondary electron or reflected electron (which are both 
not shown), i.e., an electronic signal as so-called a SEM image is generated 
from the sample surface. The sample 3 is cooled by a sample cooling unit 5 
attached to a sample chamber 4. That is, one end of a cooling member 6 on 
which the sample 3 is placed is connected to a cooling vessel 9 including a heat 
insulating material 7, a cover 8, and the like and is cooled by a coolant 10 such 
as liquid nitrogen. The micro movement of the sample 3 can be made in X-, Y-, 
and Z-directions by a sample micro-movement unit 15 including a stage body 
11, a knob 12, a vacuum O-rings 13 and 14, and the like. A sample processing 
chamber 17 is connected to the sample chamber through an air-lock means 16, 
whereby replacement or cutoff of the sample can be carried out. The 
temperature of the sample is controlled by a thermocouple 19 and a hearting 
means 20 which are attached near a sample stage 18. The heating means 20 
is constituted by a heating member 21 firmly attached to the cooling member 6 
on which the sample stage 18 is placed, a current lead-in wire 22, and the like. 
The temperature control is achieved, from outside the sample chamber, by a 
temperature control unit 25 including a thermocouple meter 23, a heater current 
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meter 24, and the like. As shown in FIG. 2, the heating member 21 is 
controlled by a platinum wire 26, an insulator 27, a current lead-in terminal 28, a 
lead wire 29, a shielding case 30, and the like. The shielding case 30 is formed 
from a good conductor (metal) of heat so as to prevent light leak at the heating 
time and achieve effective transfer of radiation heat from a heating element to 
the sample stage 18. The upper surface of the shielding case 30 is firmly 
attached to the cooling member 6. A vacuum evacuation hole 31 is formed on 
the lower surface of the shielding case 30. The platinum wire 26 used as the 
heating element is extremely stable in the air and moisture and, thus, when 
being energized in atmosphere, the platinum wire 26 can maintain stable 
heating properties for a long time. In the above configuration, the amount of 
emitted gas is suppressed, and the heating element is easily warmed up but 
just as easily cooled down, so that a high responsiveness for temperature 
control can be provided. Therefore, it is possible to easily perform prolonged 
temperature control under a pressure ranging from the atmospheric condition to 
sample observation condition (generally, 270 Pa to 1 0" 3 Pa). 
[0009] 

FIG, 3 is another embodiment of the present invention, which shows a 
heating member 35 in which a structure in which a nichrome wire 32 is 
embedded in an insulator 33 is surrounded by a shielding case 34. 
[0010] 

FIG. 4 is still another embodiment of the heating member according to 
the present invention. The heating member of the present embodiment is 
constituted by a ceramic heater 36. In this embodiment, a heating element (not 
shown) is hermetically sealed inside the heating member, whereby it is possible 
to reduce the thickness and weight of the heating member itself. 
[0011] 

Although FIG. 1 shows the embodiment in which the present invention 
is applied to a scanning electron microscope, it may be applied to, e.g., a 
transmission electron microscope with a scanning attachment. Also in this 
case, the same effect can be obtained. 
[0012] 

[Advantage of the Invention] 

According to the present invention, there can be provided a sample 
cooling and observing apparatus capable of easily setting and controlling a low 
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temperature of -20°C or less and capable of performing prolonged temperature 
control even under an atmospheric pressure condition. 

[Brief Description of the Drawings] 
[FIG. 1] 

A cross-sectional view showing an embodiment of the present invention. 
[FIG. 2] 

A cross-sectional view showing an embodiment of a heating member 
according to the present invention. 
[FIG. 3] 

A cross-sectional view showing a second embodiment of the heating 
member according to the present invention. 
[FIG. 4] 

A cross-sectional view showing a third embodiment of the heating 
member according to the present invention. 

[Explanation of Reference Symbols] 

2: Electron beam 

3: Sample 

6: Cooling member 

18: Sample stage 

19: Thermocouple 

20: heating means 

21: heating member 



